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Abstract 
China has experienced rapid industrialization and now is facing various challenges, such as 
environmental pollution and economic development pressure. To evaluate the industrial development process 
of China, and find a most influential industry to estimate its carbon reduction potential and its impact on the 
whole industrial network, in the first part of this study, a normative social relationship analysis method, Social 
Network Analysis (SNA), is imported and combined with Input-Output Analysis. This integrated research 
model can quantitatively display the impact of one industry on the whole industrial network and the industrial 
structure related carbon emission during the period of 2000 to 2012. Based on the evaluation indicators like 
degree centrality, betweenness centrality, impact on other industries, direct and indirect carbon emission and 
some other parameters, like economic contribution and social welfare, it was found that China’s 
manufacturing industries, especially the iron and steel industry, have larger effect on industrial structure and 
environmental impact than the service industries and agriculture. Therefore, iron and steel industry will be 
selected as the research subject in the next part of research. 
According to the results in the first section, iron and steel industry was chosen as the representative 
industry to find the possible solutions on national economic and environmental problems. The iron and steel 
industry is facing various problems, such as heavy environmental pollution, high resource consumption, 
overcapacity and low added value. Industrial upgrading is urgently needed. To choose an appropriate 
development condition for the iron and steel industry, assess the carbon emission reduction potential in 
medium-term (2007-2030), and evaluate the corresponding impact on environment and national development 
2 
 
under different conditions, in this part of research, a non-linear environmental-economic model is built up 
based on the industrial input-output relationship. Finally, we hope to forecast whether China would achieve 
the carbon emission intensity reduction target or Intended Nationally Determined Contributions (INDCs), 
which is by 2020, China will lower carbon dioxide emissions per unit of GDP by 40% to 45% from the 2005 
level; by 2030, China will lower carbon dioxide emissions per unit of GDP by 60% to 65% from the 2005 
level and increase the share of non-fossil fuels in primary energy consumption. China’s Input-Output table 
2007 was used as the data source, assisting by some official data issued by National Bureau of Statistics of 
China. Six scenarios are designed including business as usual (BaU), production structure change and 
technology upgrading (tec), the carbon tax (tax) and carbon trading (tra) policy implications, as well as two 
combination scenarios (cob-1, integrated technology upgrading and carbon tax policy, and cob-2, including 
technology upgrading, carbon tax and carbon trading policy). The results are as follows: 
(1) GDP will increase 7.69% every year averagely from 2007 to 2030 in BaU scenario. Carbon tax 
brings the most GDP loss during the three human intervention measures, but the average annual growth rate 
is still as high as 7.64%. Carbon trading policy will have the minimal impact on national economy, and the 
GDP loss caused by technology upgrading is limited. The average annual growth rate in the two combination 
scenarios are 7.67% and 7.64%, respectively.  
(2) The largest reduction in carbon emission will occur in Technology upgrading scenario. The average 
annual growth rate is only 4.71%, 2% less than that in BaU scenario. The carbon reduction effects of 
environmental policies are also obviously. For the two combination scenarios of three intervention methods, 
cob-2 has much stricter carbon reduction effect than cob-1. Moreover, in tec, cob-1, and cob-2 scenarios, the 
increase rate in carbon emission will slow down after 2027, which means the target of carbon emission peak 
in 2030 may be realized.   
(3) Carbon intensity (EpG) will keep decreasing in each scenario. Corresponding to the carbon emission 
reduction effect, the carbon emission intensity in technology upgrading scenario will have the largest 
decrease amount. The two environmental policies have similar effect on carbon emission intensity decrease. 
For the two combination scenarios, cob-1 will meet the carbon reduction target of 2020. Cob-2 scenario will 
achieve the carbon intensity reduction target of both 40% decrease in 2020 and 60% decrease in 2030 
comparing to the level in 2005. 
(4) Technology upgrading will decrease the crude steel production most during the three measures, while, 
carbon trading policy has less effect. Carbon tax will promote the most on EAF development, because of the 
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low carbon emission in Electric Arc Furnace (EAF) route. The proportion of EAF will increase from16.9% 
in 2007 to 52.55% in in 2030. The production structure in carbon trading scenario will not be influence a lot, 
which means this policy will only bring temporary carbon emission reduction effect, instead of long-term 
benefit. 
(5) Electricity production will reduce with the crude steel output decrease. As the electricity is one 
important energy source for EAF, therefore this study also considered the electricity production structure by 
developing the nuclear power. As the result, the share of nuclear power will increase to about 30% in 2030. 
According to the national nuclear power development plan, combining with the power generation amount in 
each scenario, the proportion of nuclear power in each scenario will be satisfied by the national plan.  
In conclusion, industrial upgrading, including technological updating, production structure adjustment 
and resources circulation, is the fundamental of resource conservation and low-carbon development. The 
carbon reduction effect of carbon tax policy is also considerable. However, carbon trading policy still needs 
to be adjusted according to Chinese market. On the other hand, the reduced production of crude steel and the 
corresponding reduced electricity demand are also essential for carbon emission reduction. 
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